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68 PKOBLEMS SOLVED 

Adding these equations, we get 

nu = I [/(*) - /(*» x)]-= [f(x) - f(rx)] f , 
i/o x j x 

where r = k n . 

Now, suppose n to become infinite, r remaining constant, then k will approach 

unity as a limit, and we have 

r°° dr r x d-r 

J I fix) - f(rx)] ~ = n [f(x) - fr*> x)} - . 
Jo % Jo x 

The right member of this equation (in the limit) reduces to the indeterminate 
form 0/0. Differentiating in this form with respect to 1/ra, we get 

/»» 

- f{x) log rdx = log r[/(0) - /(»)]. 
Jo 

Now in the given integral, /(*) = (tan -1 ax) 2 . Hence, 

/(0) = 0, /(oo) = i^; . 
also, 

= b 
a' 

Hence the integral is equal to |?r 2 (log a — log b). 

This problem may be readily solved by Frullani's Theorem, Williamson's Integral Calculus, page 
155. Professor J. Scheffer solved the problem by means of this Theorem, but failed to notice that in 
the above problem 4>(ax) = [tan -1 ax] 2 instead of tan -1 ax. Ed. F. 

327. Proposed by Kit hard p. lochner, Philadelphia, Pa. 

A hound is at the middle point of the side of a square field and a fox is at an adjacent corner. 
How far will the hound run to catch the fox if the fox runs on the perimeter of the field and the 
hound runs directly towards the fox at all times, the hound running n times as fast as the fox. 
Where will the race end? 

No solution of this problem has been received. 

328. Proposed by m. e. GRABEK, Tiffin, Ohio. 

Prove that 

^r*[-+-(s+')+-+*(' ! T i +')*]-^ s - 

SOLUTION BY A. M. Hakding, University of Arkansas. 
From trigonometry we have 

• ( i m ~ 1 \ 

/ „ \ / i x sin aH ~ — • ir 1 

sin a + sin I — + a J + • • • + sin I w \- a = . 

\m J \ m ) . jr_ 

2m 
Hence the given integral takes the form 



